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(54) Method of laminating disc stibslrates 

(57) There is provided a method of laminating disc- 
shaped suisstrates capable of automaticaDy bonding an 
adhesive agent to the disc-shaped substrates very 
effectively and continuously. TTie method of laminating 
disc-shaped substrates comprises the steps of prepar- 
ing an adhesive sheet body (S) comprising a plurality of 
adhesive agerrts (S2) each covered with a release 
paper (S3) and bonded to the adhesive sheet body (S), 
peeling off the release paper (S3) from the adhesive 
agent (S2), positioning each adhesive agent (S2) over a 



lower disc-shaped substrate (D1). pressing the adhe- 
sive sheet body (S) to bond the adhesive agent to the 
lower disc-shaped substrate (D1). peeOng off the adhe- 
sive agent (S2) bonded to the lower disc-shaped sub- 
strate (D1) from the release paper (S3}, placing an 
upper disc-shaped substrate (D2} on the lower disc- 
shaped sut}strate (D1). and pressing the upper disc- 
shaped substrate (D2) against the lower disc-shaped 
substrata (D1) to Integrally laminate the disc-shaped 
sut>strBtes (D1 and D2). 



K I G 1 




1 



EP0855 7D3A2 



Description 

The present invention relatee to a method of lanti- 
nating disc-ehaped eubstiatee, particuiarly lo a method 
of integrally laminating two substratea using an adhe- 
sive sheet 

Computers, especially personal computers are 
remarkably popularOzed recently, and storage media to 
be used therelay, particularly capacity of a storage disc 
has been high dense and Idnds of the storage media are 
increased. There are a magnetic disc, an optical disc 
(e.g.. CD-ROIM). an optical magnetic disc (ag.. MO), 
etc. as the storage-disc. The demand of the opttoai disc 
as the storage disc is increased recently. 

Exemplifying an optical disc called as a DVD, a 
disc-shaped substrate that Is a single plate constituting 
the DVD is required to have a thickness of 0.6 mm and 
an outer diameter of 120 mm and an inner diameter of 
its central hole of 15 nrm Since such a thin disc-shaped 
substrate formed of a single plate is low in mechanical 
strength and Is easily deformable, and in view of storage 
capacity, the disc-shaped substrates each having the 
same thickness (0.6 mm) are bonded to each other to 
form an integrated substrate in a practical use thereof. 

Such a high dense storage disc Including a DVD is 
g nerally used as a laminated structure as set forth 
above, but not used as a single plate. In such a case, it 
is needless to say that both the upper and lower disc- 
shaped substrates are needed to be bonded to each 
other. 

A series of following processes or steps have been 
taken to manufacture an integrated storage disc (e.g. 
optical disc) 1:^ bonding two substrates (see Rg. 20). 

(1) a step of placing a lower disc-shaped substrate 
D1 on a holding table. 

(2) a step of coating an adhesive agent R made of 
UV cured redn to the tower dl^shaped substrate 
D1. 

(3) a step of placing an upper disc-shaped sub- 
strate D2 on the lower disc-shaped sul^strate D1 to 
overlay the former on the latter. 

(4) a step of rotating the holding table to develop the 
adhesive agent R interposed between the disc- 
shaped substrates D1 and 02 on the entire sur- 
faces thereof. 

(5) a step of irradiating the developed adhesive 
agent R made of UV cured resin with UV to cure the 
adhesive agent R. 

The storage disc is manu^ured by the aforemen- 
tioned steps, namely, the two disc-shaped substrates 
01 and D2 are bonded to each other to form a single 
integrated plate. 

l-lowever in such a bonding method, since the 
adhesive agent R is developed in a wider range by rotat- 
ing the holding table, the adhesiv agent R sprays out- 
ward by the centrifugal force. The periphery of the 



storage disc is made dirty by the epray of the adhesive 
agent R or the adhesive agent R is got scattered and 
lost and hence the using efficiency of the adhesive 
agent R is lowered. 

5 Further, there Is a problem that the thickness of the 
adhesive layer is not at all uniform. Still further, there is 
another problem that the number of manufacturing 
steps increases to inaease the manufacturing cost 
because of the necessity of the step of in^adiaUng adhe- 

10 sive agent with UV to cure the adhesive agent. 

Accordingly, there is studied a method of boncfing 
two substrates using an adhesivB agent without requir- 
ing the developing step of the adhesive agent as set 
forth above. In the bonding method using an adhesive 

75 agent, the adhesive agent is bonded to one of two disc- 
shaped substrates to be bonded, thereafter the one 
disc-shaped substrate is overlaid on the other disc- 
shaped substrate. 

An adhesive agent is gen^^aOy used in a stale 

20 wh^e it is bonded to a sheeting, i.e. adhesive sheet 
body forming a base member, wherein a plurality of 
adhesive sheets to which the adhesive agent is bonded 
are bonded to the adhesive sheet body S. Accordingly, 
it is very ineffective to peel off the adhesive agent on the 

25 adhesive sheet one by one manually to bond or transfer 
it to the lower disc-shaped 5ut)strate when two disc- 
shaped substrates are trended to each other. Further, 
bonding operation of an adhesive agent need be auto- 
mated to incorporate the bonding operation of the adhe- 

30 Sive agent to the disc-shaped substrates into the 
laminating lines of the disc-shaped substrates so as to 
produce a series of laminating lines which are sequen- 
tially oontroiled as a whole. That Is. it is inevitable to 
automatically bond the adhesive agent to the disc- 
os shaped substrate to produce continuous laminating 
lines. 

The present invention has been made to solve the 
aforementioned problems. That Is, it Is an object of the 
invention to provide a method of laminating disc-shaped 

40 substrates capable of automatically bonding an adhe- 
^ve agent to the disc-shaped substrates very effectively 
and continuously 

The inventors of the present application endeav- 
ored themselves to study the aforementioned problems 

45 and has found that release paper is peeled off from an 
adhesive agent bonded to an adhesive sheet body and 
the exposed adhesive agent is bonded to the lower disc- 
shaped substrate so as to sequentially boding the adhe- 
sive agent to the lower disc-shaped substrate D1, and 

so thereafter has completed tiie invention. 

A method of laminating disc-shaped substrates 
according to a first aspect of the invention comprises 
preparing an adhesive sheeting (hereinafter referred to 
as adhesive sheet body) S comprising a plurality of 

55 adhesive sheets (hereinafter referred to as adhesive 
agents) S2 each covered with a release paper S3 and 
banded to the adhesive sheet body S. peeling off the 
release paper 83 from the adhesive agent S2. pressing 
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the exposed adhesive agent S2 from which the release 
paper S3 is peeled off to a surfiace of a lower disc- 
shaped substrate D1 so as to bond or Iransfer the adhe- 
sive agent S2 provided on the adhesive sheet body, and 
also peeling off the adhesive sheet body from the adhe- 
sive agent S2 bonded to the upper surf^e of the lower 
disc-shaped substrate D1 placing an upper disc-shaped 
sub^FBta D2 to the lower disc-shaped substrate D1 
pressing the upper disc-shaped sut^strate D2 against 
the lower disc-shaped substrate Dl, thereby bonding 
two lower disc-shaped substrate Dl and upper disc- 
shaped substrate D2. 

A method of laminating disc-shaped substrates 
according to a second aspect d the invention com- 
prises the foDowing steps 1 to 7. 

1) a step of preparing an adhesive sheet body S 
comprising a plurality of adhesive agents S2. each 
covered with release paper S3 and bonded to the 
adhesive sheet body S; 

2) a step of peeling off the release paper S3 from 
the adhesive agent S2: 

3) a step of positioning each adhesive agent S2 
over a lower disc-shaped substrate D1 : 

4} a step of pressing the adhesive sheet body S to 
bond the adhesive agent to the lower disc-^aped 
substrate D1 ; 

5) a step of peeGng off the adhesive agent S2 
bonded to the lower disc-shaped sut)strate Dl from 
the release paper S3; 

6) a step of placing an upper disc-shaped substrate 
D2 on the lower disc-shaped substrate Dl ; and 

7) a step of pressing the upper disc-shaped sub- 
strate D2 against the lower disc-shaped sii)strate 
Dl to integrally laminate the disc-shaped sub- 
strates D1 and D2. 

The method of lamirmting disc-shaped sut)strate6 
according to a third aspect of the invention further 
includes a step of collecting the release paper S3 in the 
second aspect of the invention. 

Tlie method of laminating disc-shaped substrates 
according to a fourth aspect of the invention is charac- 
terized in that the step of collecting the release paper S3 
in the third aspect of the invention is performed using an 
adhesive tape having an adhesbn force relative to the 
release paper S3 which is greater than that of the adhe- 
sive agent S2 relative to the release paper S3. 

The method of laminating disc-shaped substrates 
according to a fifth aspect of the invention is character- 
ized in that the etep of (4) in the second aspect of the 
invention comprises pressing the adhesive sheet t>ody 
S against the lower disc-shaped substrate D1 from a 
central portion to an outer portion thereof to enlarge a 
contact portion so as to kxsnd the adhesive agent S2 to 
the lower disc*^haped substrate Dl . 

The method of laminating disc-shaped substrates 
according to a sixth aspect of the invention character- 



eed in that the etep of (5) in the second aspect of the 
invention comprises peeling off the adhere agent S2 
from the adhesive sheet body S. namely, carrier SI by a 
peeling member whi^ traverses between the adhesive 
5 sheet body S and the lower diso^haped substrata Dl 
placed on the holcSng table 2. 

The method of laminating disc-shaped sutsstraies 
according to an seventh »pect of the invention chaiac- 
terized In thai the step of (S) in the second aspect of the 

70 Invention corrprises peeling off the adhesh/e sheet body 
S from the adhesive agent S2 in a state where the adhe- 
sive sheet body 8 is relaxed. 

The method of laminating disc-shaped &it>8trates 
according to an eighth aspect of the invention diaracter- 

15 ized in that the step of (5) in the second aspect of the 
invention comprises tightening the adhesive sheet t>ody 
S immediately after the adhesive sheet body S is peeled 
off from the adhesive agent S2. 

The method of laminating disc-shaped ojbstrates 

20 according to a ninth aspect of the invention character- 
ized in that the step of (7) in the second aspect of the 
invention comprises pressing the upper disc-shaped 
substrate D2 against the lower disc-shaped substrate 
Dl from a central portion to an outer portion thereof to 

25 enlarge a contact portion so as to bond the SKfhesive 
agent 82 to the lower disc-shaped substrate Dl. 

With the employment of the methods of laminating 
disc-shaped substrates according to the first to the ninth 
aspects of the invention, the adhesive agent can be 

30 continuously and automatically bonded to the lower 
disc-shaped substrate thereby making it possitsle to 
effectively bond the disc-shaped substrates 
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Rg. 1 1s a view showing an Initial pressing state of 
an adhesive sheet body S between a pressing body 
and a substrate; 

Rg. 2 is a view showing a relaxing state of the 
adhesive sheet body 8; 

Rg. 3 is a view showing a positioning of an adhe- 
sive agent S2 relative to the substrate; 
Rg. 4 is a view showing a pressing stale of the 
adhesive agent S2; 

Rg. 5 Is a view showing a state which is released 
from the pressing state in Rg. 4; 
Rg. 6 is a view showing a relaxing state after the 
pressing state; 

Rg. 7 is a view showing the opeiation of peeling off 
the adhesive agent S2 from the adhesive sheet 
bodyS: 

Rg. 8 is a view showing a tightening stale after the 
operation in Rg. 7; 

Rg- 9(A) is a side view of a lower disc-shaped sub- 
strate to which an adhesive agent is bonded, and 
Rg. 9(B} is a plan view thereof; 
Rg. 1 0(A} is a side view showing an initial pressing 
state, and Rg. 10(B) is a plan view showing a con- 
tact portion between an adhesive sheet body and 
th lower disc-shaped sut>strate; 
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Fig. 1 1 (A) is a side view showing a middle pressing 
state, and Rg. 11 (B) is a plan view sho¥ving the 
contact portion between the adhesm sheet body 
and the lower disc^haped substrate; 
Rg. 1 2 is a sid view showing a final pressing state, 
and Rg. 12(B} is a plan . view showing the contact 
portion between the adheslva sheet body and the 
lower disc-shaped siisstrate; 
Rg. 13 Is a view showing a position of each station; 
Rg. 14CA) is a front view showing an adhesive 
sheet body, Rg. 14(B) is a side view thereof and 
Rg. 14(C) Is a side view of the adhesive sheet body 
from which the release paper is peeled off; 
Fig. 1 5(A) Is a view showing a shape of an adhesive 
agent. Rg. 15(B) is a shape of release paper; 
Rg. 16 is a view showing a manner for placing 
another lower disc*shaped substrate on an Lfsper 
disc-shaped substrate which is placed on a holding 
table; 

Rg. 17 is a view showing a state where two disc- 
shaped substrates are placed on the holding table 
receive pressing force; 

Rg. 18 is a view showing a storage disc formed by 
ianninating the two upper disc-shaped substrates; 
Rg. 19 is a block diagram showing steps in the 
method of laminating disc-shaped substrates 
according to the present invention; 
Rg. 20 is a schematic view showing a conventional 
metliod of laminating cfisc-shaped sitetrates using 
an adhesive agent. 

A method of laminating disc-shaped substrates 
according to the present invention will be now described 
with reference to Rgs. 1 to 9 showing the steps for 
bonding an adhesive agent S2 to a lower disc-shaped 
substrate D1. 

Before explaining with reference to Rgs. 1 to 9, an 
adhesive sheet body S. which is prepared for perform- 
ing the present invention, is explained. The adhesive 
sheet body S comprises a earner SI formed of a long 
base, adhesive agent S2 which Is bonded to the carrier 
SI and formed of synthetic resin tape such tliin poly- 
ethylene and release paper S3 temporarily bonded to 
the surges of the adhesive agent S2 (See Rg. 1). 

Rg. 14(A) shews a front view of tiie adhesive sheet 
body S. Rg. 14(B) is a side view of the adhesive sheet 
body S and Fig. 14(C) is a side view shewing a state 
where the release paper S3 Is peeled off from the adhe- 
sive agent S2. 

The adhesive agent S2 forms a fixed medium for 
integrally laminating the disc-shaped substrates 01 and 
D2 described later, and comprises a plurality of l-P 
(long-playing record)-shaped sheets (See Fig. 15(A)) 
each bonded to the surface of tiie canrier SI at regular 
intervals. TTiere Is ernployeda^ressuEaJBansitivaadliar 
sive agent as tiie adhesive agent S2 such as rUbber- 
based adhesive agent acrylic adhesive agent silicon 
adhesive agent, vinyl adhesive agent and polyethylene 



adhesive agent It is pos^Ue to select the optinuim 
thickness of the adhesive agent S2 depending on the 
Mnd of storage disc to be designed. 

The release paper S3 is temporarily bonded to the 

5 adhesive agent S2 to cover the adhesive agent 82 and 
has the same shape as that of the adhesive agent S2 
(See Rg. 15(B)). 

The adhesive sheet body S has many holes P each 
penetrating the carrier S1, adhesive agent S2 and tiie 

70 release paper S3 at the same time when it is manufac- 
tured. Each hole P is utilized f or positioning the adhe- 
sive agent S2 relative to the holding table 2. The release 
paper S3 is peeled off from the adhesive agent S2 
banded on the pressing body 1 when tiie adhesive 

75 sheet body S is supplied belwe^ a pres^g body 1 
and tiie holding table 2. 

TTie adhesive agent S2 is bonded to the lower disc- 
shaped subsUate D1 in the following manner. 

Rg. 1 shows a method of bonding tiie adhesive 

20 agent S2 wherein the adhesive sheet body S is 
released and unwound from a first supply roller 7. 
Bonded matter such as dust is renK}ved from the adhe- 
sive sheet body S by a cleaning roller 6 after the adhe- 
sive sheet body S unwound from the first supply roDer 7. 

29 Thereafter, the adhesive sheet body S passes tiirough a 
stop roller 5. then it is supplied to a first tension roller 4A 
and a first expansion roller 3A. The stop roller 5 presses 
the adhesive sheet body S against a lower table to hold 
the adhesive sheet body S at the i^sper and lower por- 

so tions thereof, and it can stop the movement of the adhe- 
sive sheet body S when needed. 

The adhesive sheet body S which passed tiirough 
tiie first expansion roller 3A is supplied between the 
holding table 2 and tiie pressing body 1. The adhesive 

35 sheet body S receives a pressing force between the 
holding table 2 and pressing body 1 so as to bond tiie 
adhesive agent S2 to the surface of the lower disc- 
shaped substrate D1 which is placed on the holding 
table 2. described later. After the adhesive agent S2 is 

40 bonded to the surface of the lower disc-shaped sub- 
strate D1, the adhesive sheet body S passes tiirough a 
second expansion roller 3B and second tension roller 
4B, then it is suppDed to a feed roller 10. 

The feed roller 10 is positively driven to cooperate 

45 witii tiie stop roller 5 so as to move the adhesive sheet 
body S when necessary. 

The adhesive sheet body S fed from the feed roller 
10 Is wound by a second winding roller 12 through a 
hanging roller 1 1 . The hanging roller 1 1 is hung from the 

50 adhesive sheet body S and It lowers when tiie adhesive 
sheet body S is fed from tiie feed roller 10. A detector 
1 la detects tiie lowering of tiie hanging roller 11, and 
issues a detection signal. The second winding roller 12 
is rotated upon detection of the detection signal from the 

ss detector 1 1 a so as to wind tiie adhesive sheet kxxdy S. 
In die flow of the adhesive sheet body S as set fbrtii 
above, the adhesive agent S2 Is bonded to the lower 
disc-shaped subsfrate D1. 
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Meanwhile, the adhere sheet body S is supplied 
between Hie holding table 2 and presang body 1 in a 
state wtiere the release paper S3 is removed from the 
adhesive agent S2. ramely in a state where the adhe- 
sive face of the adhesive agent S2 Is exposed. An adha- s 
sive tape L is used as means for r emoving or pee ling off 
the r elease paper S3 from the adh esive agent S2 
bond gdon ttiaiahesivft sheet bfldV S. th at te, asTiliS^' 
trated in the drawings, the adhesive sheet body S 
unwound from the first supply roller 7 has the adhesive jo 
agent 82 bonded on the carrier 81. and the release 
paper S3 Is bonded to the adhesive face of the adhesive 
agent 82. 

The adhesive tape L which is supplied from a sec- 
ond supply roller 8 has an adhesive face at the back is 
side, and the adhesive face of the adhesive tape L 
opposes the release paper S3 of the adhesive sheet 
body 3 and they contact each other at a guide roller 71 . 
The adhesive tape L and the adhesive sheet body S 
respectively pass through the guide roller 71 . cl^uiing 20 
roller 6, stop roller 5, first tension roller 4A and first 
expansion roller 3A and bonded to each other. As a 
re^tt, the adhesive face of the adhesive tape L is 
hondfld to thft rriftasfl papar S3 of the adhesive sheet 
body a 2ff 

After the adhesive sheet body S passes through the 
first expansion roller 3A, the release paper S3 is peeled 
off from the adhesive agent S2 of the adhesive sheet 
body S owing to adhesion of the adhesive tape L When 
the adhesive tape L received the release paper S3, it is 30 
wound by a first winding roller 9 so that the release 
paper S3 is collected. The reason wliy the release 
paper S3 Is collected when it is separated from the 
adhesive sheet kxxly S using the adiiesive tape L 
caused by the cfiflggp ge of adhesion , namely, the adhe- ss 
sion of the adhesive tape L relative^ the release paper 
S3 is larger than that of the adhesive agent 82 relative 
to the release paper S3. That Is, the adhesive tape L is 
needed to have adhesion relative to the release paper 
S3 which is greater than the peeling strength of the 40 
release paper S3 relative to the adhesive agent 82. 

In such a manner, the adhesive tace of the adhe- 
sive agent 82 is SDcposed when the adhesive sheet body 
8 is supplied between the holding jable 2 and pressing 
body 1 from the first expansion roller 3 A 4s 

The method of laminating disc-shaped substrates 
wiD be new described with reference to the attached 
drawings. 

Meanwhile, the adhesive sheet body S which 
passes through the first tension roller 4A is supported so 
between the first and second expansion rollers 3A and 
3B which are respectively cfispoeed at the front and rear 
holding table 2 and pressing body line state where the 
adhesive face of the LP-shaped adhesive agent 82 is 
exposed. A given tension Is given to the adhesive sheet ss 
body 8, which is supported by the first and second 
expansion rollers 3A and 3B. by the first and second 
tension rollers 4A and 4B respectively disposed adja- 



cent to the first and second expansion roQere 3A and 
3B, and hence the adhesive sheet body S held in the 
lightening state Gnitial state). 

Fig. 1 shows the initial preesing slate where the 
6 adhesive sheet txxJy S is portioned sut)stantiaOy in the 
middle between the presting body 1 and hokfing table 
2. Thereafter, the stop roDer 5 lowers so thai ttia adhe- 
sive sheet body S is held in a stopping position. 

Next, as shown In Rg. 2, the distance between the 
10 first and seoond expansion rollers 3A and 3B is reduced 
so that the adhesive sheet tuxly 8 is held in a given 
relaxing state. The reason why the adhesive sheet txxiy 
8 is held in the relaxing state is to secure th e accurate 
positio ning of the adheave agent 82 by thepressing 

.DogyJL. ' ""^ 

Subsequently, as shown in Fig. 3, the pressing 
body 1 lowers so that the positioning of the adhesive 
sheet body S, namely the adhesive agent 82 relative to 
the lower disc-shaped substrate D1 is performed by a 
20 proiecting core 1 A provided at the center of the pressing 
body 1. 

More in detail, when the pressing body 1 lowers, 
the tip end of Ihe projecting core 1 A projecting fn^m the 
tip end of the pressing body 1 1s Inserted into the hole P 
'25 of the adhesive sheet body 8. At this time, s&ice the 
adhesive sheet body 8 per se Is not tightened but 
relaxed, there occurs a slight degree of freedom in the 
motion of the adhesive sheet body 8 so that the project- 
ing core 1 A is easily inserted into the hole P of the adhe- 
30 Sive sheet body S. Accordingly, the adhesive agent 82 
of the adhesive sheet body S is aocnjrqtely positioned 
immediatel y over the lower disc-shaped substrate D1 . 

Subsequently, the holding table 2 moves upward as 
shown in Fig. 4. When the holding table 2 moves 
ss upward, it presses gradually the lower surges of the 
flexible and hemispherical pressing fcxxjy 1 from the bot- 
tom to the top so as to deform the lower half part of the 
pressing body 1 in a flat manner. TTie adhesive sheet 
body 8 positioned between the holding table 2 and 
40 pressing body 1 is pressed against the pressing body 1 
this operation. At thfe time, the pres^g body 1 grad- 
ually presses the adhesive sheet body S from the cm- 
tral portion to the outer portion (radially so that the 
contact portion therebetween expands. 
4s With such a specific pressing manner, the adhesive 
agent 82 bonded to the lower surface of the adhesive 
sheet body 8 is bonded or transfen-ed to the surface of 
the lower diso-shaped substrate D1 in a state where air 
bubblee, etc., do not mix therein or no wrinkling is g^- 
so erated therein. 

This is described more in detail with reference to 
Figs. 10 to 12. 

Since the pressing txxiy 1 is a hemispherical and 
flexible member as set forth above, it can be easfly 
55 defonned when it is pressed. The tip end of the project- 
ing core 1 A diepoeed at a central hole 1 B of the press- 
ing kxxJy 1 slightly projects from Ihe tip end of the 
pressing body 1 and hence it can be recessed when the 
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pressing body 1 is pressed. 

Th pressing state of the pressing body 1 relative to 
the holding table 2 when the holding table 2 moves 
upward relative to the pressing body 1 to press the 
pressing body 1 is explained as Ibflows. 5 

(1) In a state where the tip end of the pressing body 
1 slightly contacts the lower disc-shaped substrate 
D1 (initial pressing state) as shown in Rg. 10(A). A 
contact region A forms a thbi annular shape as io 
shown in Fig. 10(B). 

(2) If the holding table 2 nrxwes upward f ronn the 
slate of Rg. 10(A) to the state shown in Rg. 1 1 (A) 
to press the pressing body 1, the lower portion of 
the pressing body 1 is defbrmed to be made flat In is 
this State (middle pres^ng state), the contact region 

A between the pressing body 1 and the Imer disc- 
shaped substrate D1 forms a thick annular shape 
(donut shape) as shown in Fig. 1 1 (B). 

(3) If the holding table 2 further moves upward fiom 20 
the state of Rg. 11(A) to the state shown In Rg. 
12(A) to press the pressing txxiy 1 , the lower half 
portion of the pressing body 1 is largely deformed 

to be made flat In this state (final pressing state), 
the contact region A between the pressing body 1 2s 
and the lower disc-shaped sii^strate D1 forms an 
LP-shaped wide area as shown in Rg. 12(B). 

The contact area of the pressing body 1 relative to 
the lower disc-shaped substrate D1 inaeases so as to so 
make the contact portion therebetween increase from a 
central portion to an outer portion thereof in the order of 
Rgs. 10(A) (B) Rgs. 11(A) (B) ^ Rgs. 12(A) (B). 
With such an operation or interaction between the 
pressing body 1 and holding table 2, the adhesive sheet 
body S interposed between the pressing body 1 and 
holding table 2 receives the same pressing operation. 
That is. the adhesive agent S2 is gradually landing to 
the lower disc-shaped substrate D1 from the central 
portion to the outer portion (radially) so as to enlarge 4o 
the bonding area. Accordingly, air bubbles and the like 
do not enter between the adhesive agent S2 and lower 
disc-shaped sulastrate D1. arxi wrinkling is not gener- 
ated therebetween. As a result, the adhesive agent S2 
is uniformly txsnded to the surface of the lower disc- 45 
shaped substrate D1. 

Returning back to Rg. 5, the pressing body 1 
moves upward and returns to the original position, in 
this state, the bonding of the adhesive sheet body S rel- 
ative to t he lower disc-shaped substrate D1 is com- so 
pleted. T>'^^jg j *i e a ^^^'^^ fj"^ 9^ lyfitiHoH tn hAfh 
the a dhesive sheet body S and the lower disc-shaped 
su bstrate D1. More in detail, the adhesive agent S2 is 
bonded to both suHiaces of the carrier S1 of the adhe- 
sive sheet body S and the front surface of the lower 55 
disc-shaped substrate D1. 

Subsequently, th adhesive sheet body S inter- 
pos d between the first and second expansion rollers 



3A and 3B isturthQ* held in a relaxing state as shown in 
Rg. 6 compared with the previous case. To make the 
relaxing slate, first and second tension rollers 4A and 
4B disposed at the front and rear of the first and second 
expansion rollers 3A and 3B is released from the restric- 
tion by the adhesive sheet body S. 

Thereafter, as shown in Rg. 7. a peeling roOe r 201 
serving as a peeOng member moves to gavCTse 
betwe en the adhesive sheet body s and me tower disc- 
sh apedsubstrate D1 placed on the holding table 2. VWfti 
the movement of the peeling roller 201 . the carrier SI is 
peeled off from the adh ^ffiyn agant fig, sincfl the adhe- 
sion of the adhesive agent 82 relative to the surface of 
the lower disc-shaped substrate D 1 is larger ttran that of 
the adhesive agent S2 relative to the carrier SI. As a 
result the adhesive sheet body S is peeled off from the 
lower diso-shaped substrate D1 to become free. 

Next, as shown in Rg. 8, immediately after the peel- 
ing roller 201 completes the separation of the adhesive 
sheet body S from the lower disc-shaped substrate D1 . 
the distance between the first and second expansion 
roDers 3A and 3B increases to mal® the adhesive sheet 
body S lightening state. 

At this time, both the first and second tension rollers 
4A and 4B move innentvanj to function for lightening the 
adhesive sheet body S. In such a manner, since the 
adhesive sheet body S is held in a tightening state 
immediately after the adhesive sheet body S is peeled 
off from the iower disc-shaped substrate D1 . the adhe- 
sive sheet body S is relaxed so that the adhesive sheet 
body S, namely, the carrier SI does not bond again the 
adhesive agent 82 bonded on the lower disc-shaped 
substrate D1. 

TTie bonding operation of the adhesive agent S2 
relative to the lower disc-shaped sut»trate D1 is com- 
pleted so that the adhesive agent S2 is uniformly 
bonded to the lower disc-shaped substrate D1 as shown 
In Rg. 9. 

Next, the holding table 2 on which the iower disc- 
shaped substrate D1 is placed by the movement of a 
table T is transferred from a first station X which serves 
as a station for bonding the adhesive agent S2 to the 
lower dlsc*€haped substrate D1 as explained above to a 
next station (second station Y) (See Rg. 13). 

An upper dlso-shaped substrate D2 is overlaid on 
t he lower cfisc-shaped sut^strate D1 to which the adhe^ 
^e agent 82 is bonded in the second station Y~ * 

Rg. 16 shows an example for explaining a method 
of placing the upper disc-shaped substrate D2 which is 
taken out from the outside on the lower disc-shaped 
substrate D1 on the hoUing taUe 2 using a carrying 
chuck (suction chuck is preferable here). Thereafter, 
when the carrying chuck lowers, the upper disc-shaped 
substrate D2 denoted by two dotted chain Gne is placed 
on the lower disc-shaped substrate D1 . Since the lower 
disc-shaped substrate D1 and upper disc-shaped sub- 
strate D2 which are overlaid one on the other do not 
receive a pressing function or force, they are not held in 
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a state where th^ are Ixmded to each other completely. 
Subeequently, the holding table 2 on which the lower 
di8c-shapad substrata D1 and upper disc-shaped sub- 
strate D2 are placed is transfenred to another station 
(t^M station Z) when the table T Is further moved (See 
Rg. 13). In the third station Z. the lower disc-shaped 
substrate D1 and upper disc-shaped sii)stra!e 132 are 
lx>nded to each other. 

Rg. 17 shms a state where the holding table 2 
nroves upward relative to the lower disc-shaped si^ 
strate D1 and upper disc-shaped substrate D2 which 
are placed on the holding table 2 so that the IcNver disc- 
shaped substrate D1 and the upper disc-shaped sub- 
strate D2 are brought Into contact with each other under 
pressure. The pressing body 1 used here has no pro- 
jecting core 1 A different from in the case of the first sta- 
tion X. When the Icwer disc-shaped substrate D1 and 
upper disc-shaped substrate D2 placed on the holding 
table 2 receive the pressing force between the pressing 
body 1 and holding table 2, they are bonded strongly to 
each other. The pressing body 1 presses the holding 
tal3le 2 so that the contact portion therebetween 
increases gradually firom the central portion to the outer 
porbon (radially). 

Accordingly, the upper disc-shaped substrate D2 is 
pressed so that the contact portion (pressing portion) 
relative to the lower disc'^haped substrate D1 increases 
gradually from the central portion to the outer portion 
(radially). As a result, air bubbles, etc. are not contained 
between the lower disc-shaped substrate D1 and upper 
disc-shaped sii^strate D2. and hence a uniform storage 
disc haying no wrinkfing is formed. The lower disc- 
shaped substrate D1 and upper disc-shaped substrate 
D2 are completely bonded to each other, thereby form- 
ing a high quality storage disc (See Fig. 1 8). 

Fig. 19 shows a biock diagram of the lairtinatffig 
steps 1 to 6 of a lower disc-shaped substrate and upper 
disc-shaped substrata 

Although ihe present invention has been described 
with reference to the preferred emtxxliment, it is not Im- 
ited to this embodiment but can be modified variously 
without departing from the ^irit of Ihe claim. 

Concrete means used to carry out the method of 
laminating cfisc-shaped substrates is not limited to those 
In the preferred embodiment as illustrated in the accom- 
panies drawings. 

For example, the construction of ihe holding table 
used in the present invention may be of any type capa- 
ble of accurately placing the disc-shaped eid^stratee 
and of fixedly holding them. 

The pressing body may be of any type capable of 
pressing the adhesive sheet body gradually from the 
central portion to the outer portion of the adhesive sheet 
body (radially). 

TTie pressing of the adhesive sheet body in the first 
station or the pressing of the two disc-shaped sub- 
strates in the third station Z can be performed by press- 
ing the pressing body relative to the holding table. 



namely, the relative pressing force may be applied 
between the holding table and the pressing body. 

Further the peeling means may be of any type 
capable of stretching kv holding thereof in addition to 

6 Itie peeling roller. 

With the anangement of the method of laminating 
the disc-shaped substrates according to tfie present 
invention, the adhesive agent separated from the adhe- 
sive sheet txxjy can be uniformly bonded to the surface 

10 of the Icwver disc-shaped sut^sbate without containing 
air bubbles, etc and generating wrinlding therebetwew 
different from the conventional method using UV cured 
resin, the developing step of the adhesive agent and the 
irradiating step of UV are respectively dispensed with. 

15 thereby reducing the manubcturing steps of the storage 
dtec. 

When the storage disc is completed by merely 
changing the thickness of the adhesive agent bonded to 
the adhesive sheet body, the thictoiess of Ihe intemiedi- 

20 ate layer (adhesive agent l^er) betwem the lower disc- 
shaped substrate and upper disc-shaped sut)strale can 
be easily changed. It is possible to automate the appG- 
catton of adhesive agent on one of disc-shaped sub- 
strates, thereby enabling the very effective sequential 

25 laminating steps. 

The features disclosed in the foregoing description, 
in the claims and/or in the accompanying drawings may, 
both separately and in any combination thereof, be 
material for realising the invention in diverse fomris 

30 thereof. 

Claims 

1. A method of laminating disc-shaped substrates 
35 comprising preparing an adhesive sheet body (S) 

oomprislng a plurality of adhesive agents (82} each 
covered with a release paper (83) and bonded to 
the adhesive sheet txxiy (S). peeling off the release 
paper (S3) from the adhesive agent (S2), pressing 
40 the exposed adhesive agent (S2) from which the 
release paper (S3) is peeled off to a surface of a 
lower disc-shaped substrate (01) so as to bond or 
transfer the adhesive agent (S2) provided on the 
adhesive sheet body, and also peeling off the adhe- 
4S sive sheet body from the adhesive agent (S2) 
bonded to the upper surface of the lower disc- 
^aped substrate pi) placing an upper disc- 
shaped substrate (D2) to the lower disc-shaped 
substrate (D1) pressing the upper disc-sluiped sub- 
so strate (D2) against the lower disc-shaped sut)strate 
(D1), thereby bonding two lower disc-shaped sub- 
strate (D1) and upper dlsc-sfutped substrate (D2). 

2. A method of laminating disc-shaped substrates 
55 comprising the steps of: 

(1) preparing an adhesive sheet body (S) com- 
prising a plurality of adhesive agents (S2) each 
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covered wWi a release paper (S3) and bo nded 
to the adh esive sheet bo dy (SJl " 

(2) pedihg off the release paper {Sa) from the 
adhesive agent (82); 

(3) positioning each adhesive agent (S2) over a 
lower disc-shaped substrate (D1); 

(4) pressing the adhesive sheet body (S) to 
bond the adhesive agent to the lower disc- 
shaped substrate (D1); 

(5) peeling off the adhesive agent (S2) bonded 
to the lower diso-shaped substrate (D1) from 
the release paper (S3): 

(6) placing an upper disc-shaped substrate 
(D2) on the lower disc-shaped substrate (01): 
and 

(7) pressing the upper disc-shaped substrate 
(D2] against the lower disc-shaped substrate 
(D 1 ) to integrally laminate the disc-shaped sub- 
strates (D1 and D2}. 

3. The method of laminating disc-shaped substrates 
according to Claim 2. further including a step of col- 
lecting the release paper (S3). 



immediately after the adhe^ sheet body (S) is 
peeled off from the adhesive agent (82). 

9. The mettrod of lanftinating disc-shaped substrates 
5 according to aaim 2, wherein the step of (7) oonv 
prises pressing the upper disc-shaped substrate 
(D2) against the lower disc-shaped sii)stra[te (D1) 
from a central portion to an outer portion thereof to 
enlarge a contact portion so as to bond the adhe- 
70 sive agent (S2) to the lower diso-shaped substrate 
(D1). 
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4. The method of laminating disc-shaped substrates 29 
according to Claim 3, wherein the step of collecting 
the release paper (S3) is performed using an adhe- 
sive tape having an adhesion force relative to the 
release paper (S3) which is larger than that of the 
adhesive agent (82) relative to the release paper 
(S3). 



5. The method of lanrunating disc-shaped substrates 
according to Claim 2, wherein the step of (4) com- 
prises pressing the adhesive sheet body (S) as 
against the lower disc-shaped substrate (D1) from 
a central portion to an outer portion thereof to 
enlarge a oontad portion so as to bond the adhe- 
sive agent (S2) to the lower disc-shaped substrate 

(D1). 40 



6. The method of laminating disc-shaped substrates 
according to Claim 2, wherein the step of (5) com- 
prises peeling off the adhesive agent (82) from the 
adhesive sheet body (S) by a peeling member 4S 
which traverses l^etween the adhesive sheet bo6y 
(8) and the lower disc-shaped substrate (D1) 
placed on the holding table (2). 



7. Tlie method of laminating disc-stiaped substrates so 
according to Claim 2, wherein the step of (5) com- 
prises peeling off the adhesive sheet body (S) from 
the adhesive agent (82) In a state where the adhe- 
sive sheet body (S) is relaxed. 

ss 

8. The method of laminating disc-shaped substrates 
according to Claim 2, wherein the step of (5) com- 
prises tightening the adhesive sheet body (S) 
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STEP 1 



PREPARING AN ADHESIVE SHEET BODY COMPRISING 
A PLURALITY OP ADHESIVE AGENTS EACH COVERED 
WITH A RELEASE PAPER AND BONDED TO A CARRIER 



STEP 2 



PEELING OFF THE RELEASE PAPER FROM THE 
ADHESIVE AGENT 



STEP 3 



POSITIONING EACH ADHESIVE AGENT OVER 
A LOWER DISC-SHAPED SUBSTRATE 



STEP 4 PRESSING THE ADHESIVE SHEET BODY TO BOND 

THE ADHESIVE AGENT TO THE LOWER DISC-SHAPED 
SUBSTRATE 



STEP 6 



PEELING OFF THE CARRIER FROM THE ADHESIVE 
AGENT BONDED TO THE LOWER DISC-SHAPED 
SUBSTRATE 



STEP 6 



PLACING AN UPPER DISGSHAPED SUBSTRATE ON 
THE LOWER DISC-SHAPED SUBSTRATE 



STEP? 



PRESSING THE UPPER DISC-SHAPED SUBSTRATE 
AGAINST THE LOWER DISC-SHAPED SUBSTRATE TO 
INTEGRALLY LAMINATE THE DISC-SHAPED 
SUBSTRATES 
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